In this paper we obtain some estimates in [-1, 1] 
INTRODUCTION
In [3] , Bavinck and (1 x2)cdx, c > -1 is the probability measure corresponding to the Gegenbauer (or ultraspherical) polynomials. Such inner products are called Sobolev-type inner products. Notice that (1.1) represents a particular case of the symmetric case analyzed in [2] . In [3] , the authors studied the representation of polynomials orthogonal with respect to (1.1) In a second paper [4] , they proved that the zeros are real and simple.
For N > 0 and the degree of the polynomial large enough, there exists exactly one pair of real zeros +p, outside (-1, 1). Furthermore, a fiveterm recurrence relation for these polynomials is obtained. Notice that in the case M=N=0, the zeros are real and simple, they are located in (-1, 1) and the polynomials satisfy a three-term recurrence relation.
The aim of our contribution is to obtain estimates for such nonstandard orthogonal polynomials through their pointwise behavior as well as for the uniform norm. Thus, we generalize some previous work of us relative to the Legendre-Sobolev type inner product (c=0), [6] . In Section 2, we summarize some results about ultraspherical polynomials that we will need later on, as well as some basic properties for polynomials orthogonal with respect to (1.1).
In Section Furthermore R(n) (1) 1. On the other hand, for k 0, 1,...,
Here (a)n is the shifted factorial defined by (a)n a(a + 1)... (a + n 1) r(a + n) forn> 1.
Taking into account the representation of the Gegenbauer polynomials R(n)(x)-2Fl(-n,n+2a+l',a+l "1, - 
where /3()
We also use (see [8, 
As a straightforward consequence of the above representations, they deduced that the leading coefficient of B( ) is fn(n 1)(n 2)(n 3)
In the next sections we will denotef(n) g(n) when there exists universal constants C, D E IR + such that Cf(n) < g(n) <_ Df(n) for n large enough. First we will compute the integral. In fact, because of (2.8) n(n-1)(n-2)(n-3)IIR) 112., 16--2dnenn(n-l)ll.0112,. (n + 2a + 1)4 2 (ce q-2)2 (oe -q-3) 2 an.
ESTIMATES FOR THE NORM OF THE GEGENBAUER-SOBOLEV TYPE POLYNOMIALS
+ n(n 1)(n + 2a + 1)2d 2 n(n 1)(n 2)(n-3) (n + 2a + 1)2andn 2(oe 4-2)2 _+_ e n 2 2n n 1) e ndn + n(n-1)(n-2)(n-3) 2(a + 2)(a + 3)
anen I" (3.4) In order to estimate A2 2, we will distinguish the following three cases: 
COROLLARY
The leading coefficient Vn() of (n ) (X) satisfies Vn(Ol, 2n.
(3.14) (3.16)
,Xnkn(c)[ 4(c + 2)(ce + 3) an n(n 1)dn -+-en I Thus we will distinguish the following three cases:
Yn(O , n-3-15/22n+2c+l/2n-c-l/2n4C+8 2n+2+1/2.
2. M--0, N> 0
Vn(Ce) n--ll/22n+2+l/2rt--l/2rt 2c+6 2 n+2c+1/2.
M>0, N=0
Vn(Ce) n--3/22n+Zc+l/Zn--l/Zn 2+2 2 n+2c+1/2.
ASYMPTOTICS FOR GEGENBAUER-SOBOLEV TYPE POLYNOMIALS
Now we are going to deduce a formula similar to (2.5) for the polynomial B(n). Using (2.1) and (2.8) it holds an (n + 2a + 1)4(-n)4 (1 x2)2R+(x) B(n)(x) 4(c + 2)(c + 3) 24(ce + 1)4 + dn (n + 2c + 1)2(-n)9 (1 x where 3c + ! c>_ 2' and N, 3' are the same constants as in (2.5 Notice that for c 0 we recover Proposition 3.4 in [6] .
Proof Taking into account (3.2), and (3. 
